Due to the considerable increase of magnetic recording density, the deviation of the head from the centerline of the track becomes a serious problem for the cross-track interference. In this paper, a three-dimensional read/write simulation system was used to investigate the effect of the width of the write head on the behavior of the flux and magnetization for continuous track medium and discrete track medium. It is shown that the magnetization in a neighboring track of the discrete track medium is smaller than that of the continuous track medium. The output of the read head using the discrete track medium is larger than that of the continuous track medium when a suitable read head width is chosen so that the cross talk is negligible.
I. INTRODUCTION
C ROSS-TRACK interference in the write process is a serious problem for high density magnetic recording. The discrete track medium [1] may be an attractive way to reduce the cross-track interference. The deviation of the head from the centerline of track will affect the cross-track interference. The deviation of head can be examined by changing the width of head.
In this paper, the effect of the width of the write head on the behavior of the flux and magnetization was investigated using three-dimensional (3-D) read/write simulation system [2] , [3] for continuous track medium and discrete track medium. The effect of the width of the read head on the output is also examined. Fig. 1 shows the right half region of the SPT (single-pole type) head model analyzed. The saturation flux density of main pole and soft underlayer used in the model was 2.4T, and the return yoke was 1.4T. The spacing between main pole and storage layer was 10 nm. The thicknesses of the storage layer, intermediate layer and soft underlayer were 10, 5, and 75 nm, respectively. The of storage layer is 637 kA/m, is 796 kA/m and was 0.565T. The write current was 0.2 AT. The number of the 1st order hexahedral elements is 213, 400. Only one step was calculated requiring 1-5 h of CPU time. Fig. 2 shows the ABS view of the tip of a head. The track width is assumed to be 70 nm. The gap between the tracks of the discrete track medium is 15 nm. In order to investigate the effect of the deviation of the head from the center line of track on the recording characteristics, the head width (shown in shown in Fig. 4(a) and (b) . On the other hand, the flux density in the neighboring track of the discrete track medium is smaller than that of the continuous track medium. This is because some of the flux does not reach the adjacent track due to the presence of the groove, (which is regarded as an air) in the discrete track medium, as shown in Fig. 3 . The magnetization in the neighboring track of the discrete track medium at nm is nearly zero compared to that (about 0.01 T) of the continuous track medium.
II. ANALYZED SPT HEAD MODEL AND ANALYSIS CONDITION

III. FACTORS AFFECTING RECORDING CHARACTERISTICS
A. Recording Process
The magnetizations of the discrete track medium and continuous track medium in the examined area, as shown in Fig. 7 , were investigated. Fig. 8 shows the average magnetizations in the examined area. Fig. 9 shows the areas where T. The average value of the magnetizations and the areas S where T of the discrete track media are larger than those of the continuous track medium. 
IV. CONCLUSION
The obtained results can be summarized as follows.
1) The distributions of the flux and magnetization in the storage layer were analyzed using a 3-D read/write simulation system. It is shown that the flux density and magnetization in the adjacent track of the discrete track medium are smaller than those of the continuous track medium. This is because some of the flux does not reach the adjacent track due to the presence of the groove in the discrete track medium. 2) The flux density and magnetization of the discrete track medium under the recording head is increased to more than that of the continuous track medium.
